Phosphorylation of p68 RNA helicase plays a role in platelet-derived growth factor-induced cell proliferation by up-regulating cyclin D1 and c-Myc expression.
p68 RNA helicase is a protypical member of DEAD box family RNA helicase. The protein plays an important role in the cell developmental program and organ maturation. We demonstrated previously that, in response to growth factor platelet-derived growth factor (PDGF)-BB stimulation, p68 is phosphorylated at Tyr(593), and the phosphorylation of p68 promotes epithelial-mesenchymal transition via promoting beta-catenin nuclear translocation (Yang, L., Lin, C., and Liu, Z. R. (2006) Cell 127, 139-155). We show here that the tyrosine phosphorylation of p68 also mediates the effects of PDGF in stimulating cell proliferation. The phosphorylated p68 (referred to as phospho-p68) promotes cell proliferation by activating the transcription of cyclin D1 and c-Myc genes. We show that the ATPase/helicase activities of p68 are required for the activation of cyclin D1 transcription. The phospho-p68 participates in the complex assembled at the cyclin D1 and c-Myc promoters, which strongly suggests a direct role in transcriptional regulation. Furthermore, our data demonstrated that the phosphorylation of p68 at Tyr(593) plays a role in mediating the autocrine loop effects of PDGF, suggesting an important role for p68 phosphorylation in cell proliferation.